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sidcrablc number. Crystals of Ieueiu and tyrosin may be seen in 
fresh^ sections, and the amount of fat which can be extracted from 
the liver is about 5 per cent, above the normal. The gall-bladder 
contains bile mixed with a great deal of mucus, and the bile ducts 
are normal. 

I he kidneys and heart show evidences of dourly swelling, and 
the spleen is softened and enlarged. 

I he gaS'tro-intestinal tract usually shows evidences of catarrhal 
inllammation. There is often some ascites. 

Petechial hemorrhages may be found beneath the pleura and 
pericardium, and in the intestinal mucosa, ami sometimes extensive 
cerebral ami meningeal hemorrhages occur. 

The diagnosis is usually simple from the intense jaundice, the 
nervous symptoms, the atrophy of the liver and the finding of 
leuein and tyrosin crystals in the urine. The latter arc sometimes 
seen in other conditions of the liver, where there are marked degen¬ 
erative changes. Sometimes these cases are confused with cases 
of phosphorus poisoning, but a careful historv will serve to dis¬ 
tinguish the latter. Hilton-Fagge has recorded a case in a boy, aged 
two and one-half years, where the symptoms were incorrectly 
thought to be due to belladonna poisoning. 

Acute yellow atrophy of the liver is almost uniformly fatal. 
A few cases of undoubted recovery have been recorded. In 1897 
Wickham Legg gave a list of 28 reported cases of recovery. 

1 here is no treatment of much avail. Free purgation, intravenous 
or subcutaneous transfusion with saline solution, nyd intestinal 
antisepsis have been recommended. 


TREATMENT OF NOCTURNAL ENURESIS IN CHILDREN. 

By John* IirnnXii, M.D., 

nionciwm or diseases or cuildhen and tiieiiai-eutica jx the college of mitwcianb ani» 

HUIUIEONS, BALT1MOHE. 

Noctuiixai. incontinence of urine in children is one of the common 
anil one of the most troublesome conditions which the physician 
is called upon to treat. It is perhaps for this reason that it is 
so commonly neglected both hv the profession and by the laity. 
The physician after one or two therapeutic ventures dismisses the 
ease with the suggestion that the adenoids should he removed, or, 
if it is a boy, that he he circumcised, and then if these suggestions 
are carried out and a cure does not result the family of the child 
become resigned to what they regard as inevitable. 

If we exclude at the outset those eases in which there is evi- 
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dence of mental deficiency and those caused by congenital mal¬ 
formations, we have a group of cases which were formerly regarded 
as “essential” or idiopathic enuresis. As our knowledge of the 
subject has increased, the idiopathic cases have gradually diminished 
in number, and Bazy aptly remarked that essential enuresis means 
essential ignorance. 

Enuresis is a symptom, and the underlying cause should he 
diligently sought. From the articles on the subject one gathers 
that many authors have theories which their statistics prove to 
be correct, and one is reminded of the blind men and the elephant. 

In the first place, some of the children who suffer from enuresis 
have imperfect or undeveloped spinal cords. The diagnosis in 
these cases can only be suspected, but perhaps the main test is 
that these are the cases which resist treatment and which persist 
throughout life. Some of the individuals may show other signs 
of physical degeneracy, some do not. 

Frankl-IIochwart has noted the fact that many adults suffer¬ 
ing from neurasthenia give the history of enuresis in childhood. 

Certain cases are apparently of an epileptoid character and 
Pfister 1 believes that those cases in which enuresis first manifests 
itself after five years of age, and in which the symptom is not con¬ 
stant but comes on at intervals, belong to this class. 

Many children with enuresis suffer from an ovcrirritable ner¬ 
vous system, and this may account for small lesions causing the 
urine to be passed through reflex irritability. In other cases 
the irritating.lcsion is marked and would affect the nervous system 
of the normal child. 

Vulvitis'and vaginitis in girls and urethritis and balanitis in 
boys are among the most common reflex causes of enuresis. The 
seat of the irritation may be in the rectum, and a polypus, fissure, 
or ulcer may be the unsuspected cause, or perhaps much more 
frequently infection with the oxyuris. Calculi, tuberculosis of 
the bladder, and vesical polypi may be mentioned as some of 
the causes. Hypertrophy of the bladder has also been met with. 
The drinking of too much fluid, especially in the evening, or the 
habitual eating of salty or other food causing thirst should be 
borne in mind. 

Bed wetting may result from mere laziness, and in other instances 
a child may sleep so soundly that the warning of the distended 
bladder is unheeded. 

Another cause is abnormal muscle tone, and Merklen- con¬ 
siders enuresis an element of weak motor inhibition. 

In 1S93, Freund" mentioned the fact that in about one-half 
of the sufferers from incontinence of urine there existed a hyper- 

* Monataachrift f. Psychologic u. Neurologic, 1905, xv, 113. 

* Bulletins de Socilti de Pedlstrie de Paris, June, 1909, p. 339. 

* Neurologische ZentnlbL, November 1, 1893. 
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toniii of the muscles of the legs, and he therefore attributed the 
increased micturition to an exaggeration of the vesical tone. This 
conception of the disease has never met with any great recogni¬ 
tion by clinicians. In order to get some information concerning 
the condition, Merklen studied 164 children between the ages 
of three and fifteen years in various stages of intellectual develop¬ 
ment, hut the number did not include any idiots. In 116 the 
muscles were normal, and in 4S they were weak. The 116 normal 
children included only S who suffered from enuresis, while the 48 
weak ones included 18, or a proportion of 6.8 per cent., as com¬ 
pared with 37 per cent. In the 26 children who had enuresis the 
ages varied from four to fourteen years. looking at the problem 
from this standpoint, 60 per cent, showed motor weakness of the 
muscles. 

Merklen calls attention to the fact that in these children eata- 
leptoid attitudes are more frequent than among normal children. 

It has long been known that children with adenoids arc liable 
to suffer from enuresis. Fisher operated on 716 cases, and of these, 
106, or 14.S per cent., had enuresis. Mygin in 400 cases found 
31 cases, or 7.75 per cent. Gruback in 427 cases found 61 with 
enuresis, or 14.2S per cent. On the other hand, Lilang examined 
50 children with enuresis, and found only S who had adenoids, 
lie operated on these and only cured one. 

Allaria 4 reported 22 cases, of which S were cured, 3 improved, 
9 not improved, and 2 cured spontaneously. Of the S eases which 
were not cured, 1 had a rectal papilloma, 3 showed signs of mental 
degeneration, and these sometimes had incontinence of the feces 
due to a weak sphincter. 

Kapsaun reported 35 cases, all cures, and in a second series of 
20 cases 15 were cured and 5 improved, and Cautas in 15 cases 
cured 13, and the remaining 2 were improved. These latter statis¬ 
tics are so favorable that one is inclined to believe that there must 
be some error in them. 

Williams has written several articles on the subject of enuresis, 
and he has found a certain class of cases which may briefly be 
described as follows: 

These children suffer with subnormal temperature, with a 
usual range of from 96.2° to 97.2° F., and in some cases the 
temperature is even lower than this. They complain of being 
cold, even though they may be somewhat overclothed, and they 
often have what is popularly spoken of as “dead fingers”—that is, 
one or more fingers become blanched and very' cold when the child 
is exposed to cold and often at other times. These children feel 
colli even in summer, and suffer more at night than during the 
day. They are also undersized and under weight. About one- 


4 Gaxctta degli Ospcdali et delle Clinicbe. April 27,1909, p. 529. 
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half the cases listve adenoids, hut the nasal respiration is perfectly 
free. Hie high arched palate is present in all these eases, and 
Williams believes that all these tilings taken together indicate 
a thyroid insufficiency. 

It is generally admitted that one of the functions of the thyroid 
secretion is to fix the calcium salts in the tissues, and that without 
a sufficient amount of secretion the salts cannot he utilized and 
hone formation is defective and the child fails to grow normally. 
He believes that the change in the shape of the hones is due to 
the fact that the hones are softer, without sufficient calcium salts, 
and so are more easily affected by pressure. Williams believes 
that the factor that decides the difference between the results of 
thyroid insufficiency in adults and the same insufficiency in children 
is the fact that the needs for the salts of calcium at the two periods 
of life arc widely different. 

Ilertoghc 5 has called attention to certain eases of myxedema 
fruste in childhood, in which nocturnal enuresis was mentioned 
as one of the symptoms. In this connection it is interesting to 
note that Leopold Levi and If. de llothschild have called attention 
to another sign of thyroid insufficiency, which they call the eye¬ 
brow sign (signe de soureil). It consists in the lessening in the 
amount of the outer third of the eyebrow and sometimes in com¬ 
plete absence of this. Whenever this sign exists other evidence 
of thyroid inadequacy should he sought. It should, however, 
he borne in mind that perfectly developed eyebrows may be seen 
in individuals who have a high degree of thyroid insufficiency, 
and that in other instances the eyebrow may be deficient with a 
normal thyroid. This sign is of particular advantage in that it is 
easily observed. 

Ihimonic 6 has studied the question of the relation of phimosis 
and incontinence of the urine, and he believes that a long adherent 
prepuce is a factor in causing it. lie has performed 1S7 circum¬ 
cisions for the exclusive purpose of curing this condition. Of 
these 130 were cured, 47 of which were relieved within from two 
to twenty-five days, and S3 after six weeks. Fifty-seven of the 
cases were lost sight of. In some instances there was a history 
of enuresis in the family. lie believes that, both in hoys and girls, 
genital irritation plays au important role in nocturnal incontinence. 

The following table shows rather imperfectly the causes of 
nocturnal enuresis: 


* Iliillrlin «lc l*.\i’:iil<'niii' ilc Mf-tlerim* «!<• Beljri'tue. IV Sritii, tome xxi, No. -I. 

* Kevitr rliniipic d'Andmlnpiv ei de Gyiifrologir. 1'Hr.MO. p. I. 
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Physiological Taking too much fluid. 

( Due to faulty metabolism. 
Eating too much salt. etc. 
Due to drugs. 

( Hyperacidity. 

Alkalinity. 

Baeteriuria. 


Gtnito-uriuary organs 


f Urethritis. 

Inflammations | Cystitis. 

[ Pyelitis. 

Malformations. 

Calculi. 

Tumors or |>oIypi. 
Hypertrophy. 


Hypertonia or irritability of bladder. 
Weakness of sphincter. 

Balanitis. 

Yulvnvnginitis. 

Reflex ^ Anal fissure. 

I Hectal polypi. 

( Intestinal parasites. 
Malformation of spinal cord. 

General irritability. 

Diabetes tnellitiis. 

Diabetes insipidus. 

Hnrhitis. 

Thyroid insuffirieney. 

Enlarged adenoids and tonsils. 


In it similar way the suggestions for treatment mav be tabu- 
ated, but no pretence is made to include all of the tilings that 
lmve been suggested. 


Restriction of fluids. 

Diet. 

Protection from cold. 

Best and quiet life. 

Postural treatment. 

Waking child to empty bladder. 

Suggestion not to urinate. 

Suggestion to call out in sleep that there is a desire to urinate. 
Moral hygiene in lazy children. 


Beflex irritation 


Pnssing catheter or sound. 

Galvanic current. 

Galvanic cautery - 
Fnradic current. 

Injections of nitrate of silver solution. 
Injections of normal salt solutions, etc. 
Epidural injections (Cnthclin). 
Retrorectal (Jal>oulay). 

Perineal (Cahier). 


( Atropine sulphate. 
Strychnine sulphate. 
Bromides. 

Ergot. 

I I Iexa met by leuamine. 
Desiccated thyroids. 
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Among tlic more interesting of the newer suggestions as to 
treatment are the results which have been obtained by Williams. 7 
He has published two series of cases which he has treated by the 
use of the desiccated thyroid. McCready has also written upon 
this subject. W itliains’ eases all belong to the class described 
above, and he obtained wonderfully satisfactory results in all 
except one ease, and it is interesting to note that in this case the 
child did not have a subnormal temperature. Williams admin¬ 
istered one-half grain of the dried thyroid twice daily to children 
who were between two and six years of age, and this amount may 
he increased somewhat for older children. The increase in dosage 
should be made slowly, as directly opposite effects are occasionally 
induced by overdosage. The results as described by William's 
in his own words were exceedingly dramatic. 

I have had occasion to use this method in a small series of cases, 
and these were not picked cases, as were evidently the cases in the 
series which Williams reports. In a small proportion of cases in 
which there were more or less marked signs that might be attrib¬ 
uted to thyroid insufficiency, the results were quite remarkable. 
These were all children with adenoids and enlarged tonsils, or in 
some eases children in whom the adenoids and tonsils had been 
recently removed. In my series of cases the effect was obtained 
promptly or not at all. In every instance in which a favorable 
result was obtained a marked difference was noticed after the 
administration of one or two doses of the drug, and in all cases 
within a week. 

Another remarkable observation which coincided with the result 
obtained by Williams, is that the undersized children gained 
weight rapidly. Williams mentioned one patient that gained 
five pounds in a week, and another, two pounds and seven ounces 
in a week. However, most of the patients gained less rapidly. 

Another curious thing, which Williams has not mentioned, is 
that it has not been necessary to continue the thyroid over long 
periods of time, although in this regard I may have been acci¬ 
dentally fortunate and relapse in some cases may probably be 
looked for. 

In several instances in which the children had high, .arched 
palates but no subnormal temperature, the thyroids had no effect 
whatever. 

r« Of the other methods of treatment with the newer remedies 
one may mention briefly the following: 

Attention has been called to the use of hypnotism in the treat¬ 
ment of nocturnal enuresis by Vorsin.’ He has reported one inter¬ 
esting case, in a boy, aged between thirteen and fourteen years. 


1 Drit - Jour - child. Ilia.. June. 1909. Lancet, 1909. i, 1215; I’ulyrlin.. London, 1909. aiii. Cl. 
* Revue dc 1’Ilyp not is me et do la Paychologie Physiolojcique. 190S-09, sxiii, 217. 
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Iii this patient the urine was sometimes passed without dreams, 
and at other times was accompanied by dreaming of the act. After 
several trials, Yoisin was able to put the boy into hypnotic; sleep, 
and on the following suggestion, that he would not dream anv 
more,-obtained a disappearance of the incontinence for six days. 
He was hypnotized again and the same suggestion made, which 
lasted' for three days. lie then made an epidural injection of 
artificial serum on three different occasions, and continued to 
hypnotize him once a week for a month. The patient has been 
entirely well for over a year. Voisin raises the question as to what 
the action of the epidural injection was in this case, whether the 
therapeutic effect was due to its action on the cauda equina, or 
whether it acted by suggestion. One is inclined to believe that 
the'latter is the proper explanation. Among the rose-colored 
statistics are those of Culler, who treated 04 cases with hvpnotism 
and claims to have cured 50 and bettered 10. 

Genouville 8 has made an interesting communication to the 
Association Francois d’Urologie on a simple device which he has 
used with considerable success in certain cases. It probably acts 
as a sort of suggestion without words. He states that the idea 
of the apparatus is not original with him, but he has forgotten 
where he saw the mention of it. It consists of placing in the bed 
of the child under the region of the pelvis two metal plaques sepa¬ 
rated by a piece of flannel or a piece of absorbent cotton. These 
two metal plaques are connected with wires, each to one pole of 
a battery and a bell. When the infant urinates the cotton becomes 
wet, completes the circuit and causes the bell to ring. The 
infant is awakened and the micturition is stopped, and after being 
thus awakened several times, the patient is frequently cured. This 
has only been tried in a comparatively few cases by the inventor. 
A remarkable thing in connection with it is that most of the cases 
that were cured were cured very promptly. A modification of 
the device consists in having the apparatus arranged to give a 
slight electric shock on the abdomen of the child. 

The use of the injection of salt solution has also been suggested. 
Cathelin has suggested making the injection directly into the 
spinal canal by means of lumbar puncture, or, in other instances, 
subcutaneously in the sacral region. Jaboulay has suggested 
retrorectal injections of 100 to 150 grams of salt solution, and 
Cahier 10 has suggested subcutaneous injections into the perineum, 
lie used between 00 and 70 grams, making the injections 1 or 2 
cm. on either side of the median line. He claims to have had 
especially good results in the treatment of the adult cases. 

Lozano and Fores 11 have used the epidural method with sue- 


• Revue Prat. <L Mai. d. Or*. K «o.-urin.. 1900-10, vi, SO. 
>• Arch, de mcd. ot pharm. mil. 1909, liii. 401. 

11 La Clinica Modcraa, April, 1911. 
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tess, injecting the snltitinn into the spinal canal, making tile injec¬ 
tions low down in the sacral region toward the bottom of the canal. 
Whether the results obtained by these injection methods are 
purely to be attributed to the mental elfeet, or whether they act 
rellexly, one cannot say. In refractory cases this method might 
he tried. 

Of the old-fashioned means of treating this disease there are 
one or two things which may be mentioned. The first is to place 
the child upon a simple non-irritating diet and to restrict the amount 
of fluid taken, particularly the amount of fluid taken after four 
or five in the afternoon. Secondly, in some eases raising the foot 
of the bed so that the irritable neck of the bladder is not quickly 
affected by the first urine which enters the bladder. Certain eases 
are improved by a large amount of rest and leading a quiet life. 
General reflex irritability may he caused by too strenuous a life, 
particularly long automobile rides and the like. I have seen on 
several occasions the simple directions to have the child stay in 
heil until it is ready to get up in the morning, anil to lead a quiet 
life generally, result in cure. 

In hospital practice a large proportion of the eases can he im¬ 
proved by a more or less dry diet and restriction of fluids. Where 
there is no other indication for treatment I have found the use 
of atropine to give better results in a greater number of cases 
than any other one thing in the suggestions made. To be of any 
service atropine must be given in full doses. In nocturnal cases 
a dose at five o'clock and at bedtime is all that is required. In 
cases occurring both during the day and night, the administration 
of the drug every three hours is to be advised. I usually prescribe 
a solution containing 1 grain of atropine sulphate in 2 ounces of 
water. Each drop of this represents approximately of a 

grain, and ordinarily about as many drops will he required at a 
dose as the child is years old; but this is not the proper method of 
ascertaining the dose. Starting with one or two drops each dose 
should he increased one drop at a time until flushing of the face 
and neck occurs some twenty minutes after the administration 
of the drug. The dose should be diminished one drop, and this 
amount continued until the child has ceased urinating at night 
and for at least two weeks later, when the drug may be left of! 
gradually, diminishing a drop at a time until one drop is reached, 
when it may be stopped. 

It is hardly necessary to comment upon all the things men¬ 
tioned in the table above. The chief object in writing this paper 
was to call attention to some of the things which have been pub¬ 
lished recently, and to call attention to the fact that there exists 
a small class of eases in which the thyroid insufficiency evidently 
causes nocturnal enuresis and which may he cured by the adminis¬ 
tration of the thyroid with great benefit to the general health and 
growth of the child. 
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(From the Department of Research Medicine. Univcisity of Pennsylvania.) 

The purpose of this comimmieatiun is to make a preliminary 
report of a few methods of using the Crehorc mierogra])h' in the 


1 Jour. Expcr. Med , 1911, xiii, GIG; ibid., xiv, 339 to 305, and 020. 



